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Abstract

This study examines the relationship between age, gender, verbal ability and

achievement in biology among senior secondary school students within Ibadan
metropolis, Oyo State, Nigeria. The study adopted an ex-post factor research
design. The sample for the study consisted of 305 senior secondary school Il
students selected randomly from two local governments within the metropolis.
Two research instruments were used to collect data from respondents selected for
the study. Independent t-test and one-way ANOVA were used to analyze the data
collected for the study. Results from the study reveal a significant difference in
students’ achievement based on age, gender and verbal ability. The call for
biology stakeholders and curriculum planners to ensure that the medium of
instruction is given adequate and necessary attention was highlighted. The need
for authors of biology textbooks to reduce gender bias and ways to sustain

students’ interests irrespective of gender, age or level were also highlighted.

Keywords: Age, Biology, Gender stereotype, Students’ achievement, Verbal
ability

Introduction

Biology can be defined as a natural science subject which study all living things of contents from in the
biosphere and earth surface (Okwo & Tartiyus, 2004). It is one of the core science subjects offered at the senior
secondary school level in the Nigerian educational system. It is also a required subject for all science candidates
at the Secondary School Certificate Examination (SSCE) because of its link to man’s successful living
(Akindele, 2009). Its relevance to the study of medicine, pharmacy, biotechnology, nanotechnology,
microbiology, genetic engineering, nursing, and other related courses at a higher level of education is obvious. It
is also the preferred subject by non-science students over the other subjects, chemistry and physics to fulfil the
requirement of offering at least one science subject and this is due to the perceived nature of it being a ‘simple’

subject.

The importance of biology to the individual and the community cannot be overemphasized. According to
Ezeazor (2003), studying biology brings one closer to knowledge of self as well as knowledge of the

environment and surrounding. According to Ugwu and Eze (2005), the study of biology affords individuals the
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knowledge to understand themselves, their body parts and their functions. It develops in an individual attributes
such as scientific, social and problem-solving skills. The study of biology therefore transforms one mind into
critically questioning superstitions. Biology is undoubtedly related to social problems, and its knowledge is

therefore critical in proffering solution to them.

Despite the perceived ‘simple’ nature, importance and role of biology in the life of an individual and the
community at large, students’ poor achievement in the subject remains a major concern to all especially experts
in the field of biology education. Students’ performance in biology at internal and external examinations has
been reported to be consistently unsatisfactory, Olatoye (2004) cited in Sanni and Emeke (2017). Comments of
the chief examiner of the West African Examinations Council (WAEC) corroborated this assertion, (chief
examiner reports, 2008, 2012, 2015 & 2018). Many factors have been attributed to students’ poor achievement
in biology. These factors include age (Okoli, 2017; Momanyi, Too & Simiyu, 2015), gender (Nnenna &
Adukwu, 2018) and verbal ability (Olatoye & Aderogba, 2011).

The effects of demographic variables on student academic achievement have been conducted in several studies.
Such demographic variables include age, gender, parent education level, parent socio-economic status, parent
occupation among others. Couple with these demographic variables, verbal ability is another factor that has been
studied for its influences on students’ academic performance. This study specifically looked at age, gender and

verbal ability as it affects students’ achievement in biology.

In the opinion of Abubakar and Oguguo (2011), age is a good indicator of scholastic success. According to
them, the age of children on admission plays an important role in their academic performance. In addition,
Ebenuwa-Okoh (2016) further reports age as an important variable affecting students’ achievement. He stressed
further that the development of learners’ thinking abilities and their levels of maturity affect participation in
intellectual activities. As an individual advanced in age, the cognitive domain functioning develops
simultaneously for the mastery of manipulative skills. The development of these skills enhances the total human

functioning that includes both academic activities and achievement (Ebenuwa-Okoh, 2011).

Results of previous studies on the effect of age on students’ academic achievement are inconclusive. The result
of the study by White (1982) revealed that students achievement level decline as they become aged. In the study
by Grissom (2004) he averred, that over time the rate at which the academic achievement decline as students
aged becomes constant. Abubakar and Oguguo (2011) and Rabgay (2015) reported a weak, but positive
correlation between students’ age and their academic achievement, which indicates that age does not determine
students’ academic achievement. Also, Aremu and Tella (2009) in their study reported an insignificant
correlation between students’ age and mathematics achievement. Jabor, Machtmes, Kungu, Buntat and Nordin,
(2011) Momanyi, et al (2015) and Okoli (2017) reported a significant effect of age on students’ academic

achievement in favour of students in the lower age groups.

Gender is another factor that could determine the academic achievement of students in any school subjects.
According to Ebenuwa-Okoh (2016), it is a factor that resides within a learner. Abubakar and Uboh, (2010),
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opined that gender is the characteristics that differentiate organism based on biological role of reproduction.
Yang (2010) defined gender as a socially construed characteristics and opportunities related to being male and
female, as well as the relationships between a man and woman; a girl and a boy, as well as those between
women and those between men. All these constructs (characteristics, opportunities and relations) are acquired
through the socialisation process. Okeke (2008) refers to gender as a socially culturally constructed

characteristics and roles which are ascribed to males and females in any society.

Gender equality is a core component of the millennium development goals (MDGs). Gender inequality exist
both in the educational and research sectors of science and it is of great concern to stakeholders, (Nwakwo &
Madu, 2014). Okeke (2007) stated that the consequences of gender inequality transverses all sectors, but is more
profound within the field of science and technology. The opportunity cost of education, early marriage among
girls, lack of female role models, poor self-concept, inherent sex differences, teaching methods and gender
stereotyping among students and teachers are some of the identified probable reasons responsible for gender
disparity by Offor (2007). Hansman, Tyson and Zahidi (2009) affirmed that no country in the world is yet to
bridge the gap to attained gender equality in different critical sectors of the economic including the science and

technology sector.

Several pieces of research have been conducted on the influences of gender on students’ academic achievement,
with varied outcomes. This should, however, be expected as studies vary in contexts. These contexts include the
methodology, disciplines, subjects, location, and time of studies, research tasks, and classroom settings. Farooq,
Chaudhry, Shafiq and Berhanu (2011), Jabor, Machtmes, Kungu, Buntat and Nordin, (2011) and Ochonogor
(2011), all reported that the female performed academically better than the male students. Ezeudu and Obi
(2013), Nnenna and Adukwu (2018) and Odagboyi (2015) conversely reported that the male achieved
academically better than the female students. Agbejoye, Aleburu, Olugbaike and Ogunjimi (2015), Aniodoh and
Egbo (2013), Ebenuwa-Okoh (2016), Olasehinde and Olatoye (2014), all reported that gender has no influence

on students' academic achievement.

The inconsistency in these results prompted Ochonogor in 2006 to conclude that, ‘science in general and
biology or life science, in particular, ought to be all encompassing and not gender-biased in nature. This implies
that irrespective of natural gender disparity, learners of all age in any given science class are expected to be
taught in a common learning environment, using non-stereotyped pedagogical approaches, contents and
activities. With such foundation for all recipients of science knowledge contents, their performances can,

therefore, be evaluated and analyzed on a common platform’.

Verbal ability is an important part of human existence since no human is an island unto him/herself. He or she
needs to communicate often with a fellow human. It is the medium through which feelings and thoughts are
communicated. It is also essential for human learning. Bloom (1974) averred that verbal ability is a necessity if
a child is to learn in school. Ayodele (1987) cited by Iyamu (2005) submitted that pupils’ deficiency in diction
and good command of language is a precursor to educational failure in that this deficiency leads to a severe

learning difficulties, which increases and continue through school life.
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Andrew, Cobb and Giampietro (2005) define verbal ability as a person’s ability at putting thoughts into words,
both oral and written. It is an aspect of the conventional and traditional intelligence test constructs that measure
verbal ability, quantitative reasoning, and logical thinking. To Mozuraitis, Chambers and Daneman (2016),
verbal ability is the teachers’ judgments about a child’s reading skill. The characteristics of verbal ability
according to Andrew et al (2005), entails not only the possession of a strong working vocabulary, but also
possessing the appropriate diction to convey information to a selected audience, the ability to organize words
coherently and being eloquent. Adegbile and Alabi (2007), listed elements of verbal ability test to include: word
power, sentences arrangement, words arrangement, and substitution of elements and logical selections of

appropriate words.

Adegbile and Alabi (2007) stated that verbal ability may show a significant level of relationship with students’
grades. Gustin and Corazza (1994) submitted that verbal ability is associated to better achievement in science
than any other discipline. Griffin, Wiley, Britt and Salas (2012), reported that verbal ability can be regarded as
the most reliable factor in predicting learning outcomes in a multi-faceted inquiry task for seventh-grade
students. Olatoye and Aderogba (2011) reported a significant relationship between students’ verbal ability and
performance in general aptitude test. Tzu-Ling Wang (2008) in her study also reported a strong significant
relationship between verbal ability and students’ science achievement. Smith and Sanders (1981) also reported a
significant relationship between students’ verbal ability and achievement. All these studies concluded that the

higher the students’ verbal ability, the better their achievement irrespective of the subjects.

Problem Statement

Students’ achievement has been understood to depend on many factors. Biology, one of the branches of science
is believed to be the ‘simplest’ subject by most non-science students. Despite its perceived 'simple’ nature,
students' achievement in this subject is a cause of concern for biology stakeholders. Many studies have been
conducted to determine the factors that contribute to students’ poor achievement in biology. Most of the studies
focused on the effects of students’ demographic factors (age and gender) on their achievement, but with little
focus on the effects of students’ verbal ability on their achievement. The study, therefore, aims to determine the
effects of students’ age, gender and verbal ability on their learning outcomes in biology within Ibadan

metropolis, Oyo State Nigeria.

The study set out to achieve the following objectives
1. The effect of age on students’ achievement in biology
2. The effect of gender on students’ achievement in biology

3. The effect of verbal ability on students’ achievement in biology

The following hypotheses were tested at 0.05 level of significance
1. There is no significant difference in students’ achievement in biology based on their age
2. There is no significant difference in students’ achievement in biology based on their gender

3. There is no significant difference in students’ achievement in biology based on their verbal ability
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Methodology

Research Design

The study adopted the ex-post facto or causal-comparative research design. Inference was made on the
relationship between the independent and dependent variables, without a direct manipulation of the variables
(Kothari, 2004). This means the researchers studied in retrospect the likely effect of the independent variables
on the dependent variables. The variables of interest in this present research were therefore not subjected to any
manipulation. The participants in this study were 305 senior secondary two (SS. 2) students selected by simple
random sampling techniques drawn from six secondary schools within Ibadan metropolis, Oyo state, Nigeria.
Their ages ranged from between less than 15 to 18 years and above with a mean of 16.3 years and a standard

deviation of 8.6. Of the 305 students, 124 were males and 181 were females.

Instruments

The instruments for the study are the Biology Achievement Test (BAT) and the Students’ Verbal Ability Test
(SVAT). The BAT was researchers constructed question designed to tests the students' cognitive ability in
specific topics (ecological management and nutrient cycling in nature) of the senior school two biology syllabus.
It consisted of 40 objective questions with options ranging from A to D. each correct response was rewarded
one mark. The reliability coefficient of 0.738 was obtained using Kuder Richardson (KR20), to establish the
internal consistency of the items. The SVAT was adapted from the Australia Council for Educational Research
(ACER). The verbal ability test assessed students’ ability to spell words correctly, use correct grammar,
understand word meanings, understand words relationship and interpret detailed written information. The
reliability coefficient of 0.776 was obtained using Kuder Richardson (KR20) to establish the internal
consistency of the retained test items. The demographic data were gleaned from the section of the biology

achievement test and the students’ verbal ability test that asked for the students’ age and gender

Procedure and Data Analysis

The two instruments were group administered by the researchers to the subjects in the participating schools with
the help of a research assistant and some class teachers. The students were instructed to attempt all the items on
the instruments as it was not for grading purpose, but for a diagnostic purpose to assists policy makers in the
formulation of policies. Scoring was done based on the scoring guides prepare by the researchers. Independent t-
test and the one-way ANOVA were used for analyzing the collected data. The criterion measure or dependent
variable was a biology achievement test while the predictor or independent variables were age, gender and

verbal ability.

Results

Ho1l: There is no significant difference in the achievement of male and female students in biology.
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Table 1 reveals that there is a significant difference in the achievement of male and female students in biology (t
= 3.87; df = 303; p<0.05). Table 1 shows that male students (X = 31.15) had higher achievement in biology than
their female counterparts (X = 28.81). This difference in their mean scores is statistically significant. Therefore,
hypothesis 1 was rejected. This means that gender has a significant effect on students’ achievement in biology in
favor of male students.

Table 1. Difference in Achievement of Students’ based on Gender

Variables N Mean Std.d Df t P-value Remark
Male 124 31.15 5.43 303 3.871 0.000" Sig.
Female 181 28.81 4,98

* denotes significant at p<0.05

Ho2: There is no significant difference in the achievement of low and high verbal ability students in biology.

Table 2 indicates a significant difference in the achievement of low and high verbal ability students in biology (t
= -24.60; df = 303; p<0.05). Table 2 reveals that high verbal ability students (X =33.37) had higher
achievement in biology than their low verbal ability counterparts (X = 24.76). This difference in their mean
scores is significant. Hence, hypothesis 2 was rejected. This implies that verbal ability has a significant effect on

students’ achievement in biology in favor of high verbal ability students.

Table 2. Difference in Achievement of Students based on Verbal Ability

Variables N Mean Std.d Df t P-value Remark
Low 130 24.76 3.63 303 -24.599 0.000" Sig.
High 175 33.37 2.55

* denotes significant at p<0.05

Ho3: There is no significant difference in the achievement of students in biology based on their age.
Table 3 shows that there is a significant difference in the achievement of students in biology by their age (Fs,
a02) = 4.66; p<0.05). Hence hypothesis 3 was rejected. This implies that the age of the students had a significant

effect on their achievement in biology.

Table 3. ANOVA Showing Difference in Students’ Achievement by Age

Model Sum of Squares Df Mean Square F Significant
Between Groups 254.279 2 127.139 4.658 0.010*
Within Groups 8243.249 302 27.296

Total 8497.528 304

To explore the magnitude and determine which of the age group causes this specific difference between pairs
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of groups in students' achievement in biology, the Bonferroni post-hoc test is carried out across the age groups,

while the result is presented in Table 4.

Table 4. Bonferroni Post-hoc Analysis of Achievement by Age

Age N Mean <15 15-18 >18
<15 71 30.01 *
15-18 228 29.85 *
>18 6 23.33 * *

Table 4 indicates that the students with age less than 15 years have the highest achievement mean score in
biology (30.01) which is not significantly different from those within the age range 15-18 years (29.85) but is
significantly different from those with age higher than 18 years (23.33). Table 4 indicates that it is significantly
different in the achievement mean scores of students within the age range of 15-18 and those with age higher
than 18 years. This indicates that the significant difference revealed by the ANOVA analysis is due to the
difference between the students with age less than 15 years and those higher than 18 years, and also between 15-
18 years and those with age higher than 18 years.

Discussion

The result from the study shows that there is a significant difference in students’ achievement in biology based
on their age, gender and verbal ability. The result from table 1 shows that there was a significant difference in
students’ achievement in biology based on gender. The mean achievement score for the male students of 31.15
is higher than the mean achievement score of the female students of 28.81. This mean difference is statistically
significant (t = 3.87; df = 303; p<0.05. Hypothesis 1 states that there is no significant difference in the students'
achievement in biology based on gender was therefore rejected. There was a significant difference in students
achievement in biology based on gender in favour of male students. This result is in agreement with the study of
Iroegbu and Famakinwa (2015), and Nnenna and Adukwu (2018)), but contrary to the result of Arslan, Canli
and Sabo (2012), Veloo, Perumal and Vikneswary (2013) who both reported that female achieve better compare
to their male counterpart and Aniodoh and Egbo (2013), Awolaju (2016), Michelli (2013) and Ibrahim, Sabitu

and Magaji (2016) whom all reported no significant difference in the achievement of male and female students.

The result of hypothesis 2, presented in Table 2 indicates a significant difference in the achievement in the
biology of low and high verbal ability students. The mean score of low verbal ability students is 24.76, while the
mean score of high verbal ability students is 33.37. The mean difference is statistically significant (t = -24.60; df
= 303; p<0.05). It, therefore, leads to the rejection of the hypothesis which states that there is no significant
difference in students achievement in biology based on verbal ability. This result shows that students’ verbal
ability is a determining factor of high achievement in biology. Unlike the other branches of pure science which
are symbolic and mathematical in nature, biology is an expressive subject which requires individuals to express
their thoughts about a phenomenon. This result agrees with the result obtained by Adeyemi (2017), Anazia
(2019), Corengia, Pita, Mesurado and Centeno (2013) lyamu (2005). Adegbile and Alabi (2007) concluded that
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students' grade is greatly related to their verbal ability. It is hereby concluded, that the higher the verbal ability

of students, the higher their achievement in whatever disciplines.

The result of hypothesis 3, presented in Table 3 shows a significant difference in the achievement in the biology
of students of different age grades. Hypothesis 3 which states that there will be no significant difference in the
achievement of students in biology was therefore rejected. Further analysis using the Bonferroni Post-hoc test in
table 4 gives the source and the magnitude of the differences in biology achievement based on students age.
The result indicates that the younger the age of the students, the better their achievement. This result agreed with
the study of Jabor, Machtmes, Kungu, Buntat and Nordin, (2011) and Varughese (2010), but against the study of
Lake and Boyd (2015) and Milun, Mardesi¢ and Kovac¢ (2016), who reported high achievement in favour of the
older students. Aremu and Tella (2009) reported no significant relationship between students’ age and students’

achievement in mathematics.

Conclusion

The study investigated how age, gender and verbal ability predicts students’ achievement in biology. The result
from the study shows that each of the study variable age, gender and verbal ability all have effects on students’
achievement in biology. The following recommendations are hereby suggested:
1. All students should be treated equally irrespective of their age and gender
2. Teachers and textbooks author should avoid gender bias and be gender inclusive in the classroom
3. The medium of instruction used in the classrooms should be geared towards easy assimilation by the
students
4. Authors should be careful of the dictions used to convey their messages in the course of writing
textbooks.
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